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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address « 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )S Responsive to communication(s) filed on 21 February 2006 . 
2a)S This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 8-21 is/are pending in the application. 

4a) Of the above claim(s) 11-14, 19-20 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 8-10,15-18 and 21 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)Q accepted or b)Q objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (0- 
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2. D Certified copies of the priority documents have been received in Application No. . 
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application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 8-10, 15-18 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Dyste et al (3,222,864). Dyste et al teach a gas turbine engine comprising: a compressor 
30; a combustor 80 downstream from said compressor; a turbine 71 coupled in flow 
communication with said combustor; and a heat exchanger assembly comprising: an 
annular heat exchanger 14 coupled in flow communication to a compressor 30, said heat 
exchanger configured to channel compressor discharge air 70 to a combustor, said heat 
exchanger assembly coupled to said gas turbine engine such that said annular heat 
exchanger 14 is substantially concentrically aligned with respect to an axis of rotation of 
the gas turbine engine; said heat exchanger comprising a plurality of heat exchanger 
elements (note that the aggregate of pipes 60 in the radial plane are aligned substantially 
perpendicular to a direction of exhaust flow discharged from the gas turbine engine). A 
heat exchanger assembly for a gas turbine engine, said heat exchanger assembly 
comprising: an annular heat exchanger 14 coupled in flow communication to a 
compressor, said heat exchanger configured to channel compressor discharge air to a 
combustor, said heat exchanger assembly coupled to said gas turbine engine such that 
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said heat exchanger is substantially concentrically aligned with respect to an axis of 
rotation of the gas turbine engine; an outer casing 46 coupled to said heat exchanger and 
to a gas turbine rear frame 84 such that said annular heat exchanger is substantially 
concentrically aligned with respect to an axis of rotation of the gas turbine engine; said 
plurality of heat exchange elements 60 aligned in an approximate sinusoidal arrangement 
(e.g. the outermost 60 in Fig. 2 is shown to be in an alternating fashion such that a 
sinusoidal curve can be drawn through them) extending around an inner periphery of an 
outer casing; further comprising: an inlet manifold (near 52) coupled in flow 
communication with said compressor; an outlet manifold (near 70) coupled in flow 
communication with said combustor; and wherein said heat exchanger comprises a 
plurality of heat exchanger elements 60, each said heat exchanger element comprising an 
inlet side in flow communication with said inlet manifold and an outlet side in flow 
communication with said outlet manifold; wherein said inlet manifold comprises a cross- 
sectional area that is inversely proportional to a cross-sectional area of said outlet 
manifold (note that the cross sectional area of the inlet and manifolds are in the same 
annular region of the engine and that as one of them gets bigger by inverse proportion the 
other is inherently smaller); a plug nozzle 94 fixedly secured to a gas turbine rear frame 
to facilitate controlling an amount of compressor air channeled through said heat 
exchanger. 

Claim Rejections - 35 USC § 103 
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3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for ail 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 8-10, 15-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zirin (3,201,938) in view of either Beam, Jr et al (3,386,243) or Dyste et al (3,222,864). 
Zirin teaches a gas turbine engine comprising: a compressor 1 1; a combustor 12 
downstream from said compressor; a turbine 13, 14 coupled in flow communication with 
said combustor; and a heat exchanger assembly 22 comprising: a heat exchanger 22 that 
appears to be annular (note that among other things manifolds 23, 24 are annular) 
coupled in flow communication to a compressor 11, said heat exchanger 22 configured to 
channel compressor discharge air 28 to a combustor, said heat exchanger assembly 22 
coupled to said gas turbine engine such that said heat exchanger 22 is substantially 
concentrically aligned with respect to an axis of rotation of the gas turbine engine; said 
heat exchanger comprising a plurality of heat exchanger elements aligned substantially 
perpendicular (the portion where element number 40 in Fig. 2 is located is in a location 
where the exhaust gas flows substantially perpendicular relative to the pipes - alternately 
note that heat exchange elements 47 are substantially perpendicular to the exhaust gas) to 
a direction of exhaust flow discharged from the gas turbine engine. A heat exchanger 
assembly 22 for a gas turbine engine, said heat exchanger assembly comprising: a heat 
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exchanger 22 that appears to be annular coupled in flow communication to a compressor, 
said heat exchanger configured to channel compressor discharge air 28 to a combustor, 
said heat exchanger assembly coupled to said gas turbine engine such that said heat 
exchanger is substantially concentrically aligned with respect to an axis of rotation of the 
gas turbine engine; said plurality of heat exchange elements aligned in an approximate 
sinusoidal arrangement extending around an inner periphery of an outer casing; an outer 
casing 20 coupled to said heat exchanger and to a gas turbine rear frame such that said 
heat exchanger is substantially concentrically aligned with respect to an axis of rotation 
of the gas turbine engine; said plurality of heat exchange elements 47 aligned in an 
approximate sinusoidal arrangement extending around an inner periphery of an outer 
casing; further comprising: an inlet manifold 24 coupled in flow communication with 
said compressor; an outlet manifold 23 coupled in flow communication with said 
combustor; and wherein said heat exchanger comprises a plurality of heat exchanger 
elements, each said heat exchanger element comprising an inlet side in flow 
communication with said inlet manifold 24 and an outlet side in flow communication 
with said outlet manifold 23; wherein said inlet manifold comprises a cross-sectional area 
that is inversely proportional to a cross-sectional area of said outlet manifold (note that 
the cross sectional area of the inlet and manifolds are in the same annular region of the 
engine and that as one of them gets bigger by inverse proportion the other is inherently 
smaller); a plug nozzle (see Fig. 5) fixedly secured to a gas turbine rear frame to facilitate 
controlling an amount of compressor air channeled through said heat exchanger. As 
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discussed above, it would appear that the heat exchanger is annular, but in order to 
obviate any doubt, Beam Jr et al and Dyste et al teach that making the heat exchanger 
annular. It would have been obvious to make the heat exchanger annular as a well known 
or conventional configuration utilized in the art. 

5. Claims 8-10, 15-18, 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over any of the above applied art, and further in view of either Cook (2,925,714) or 
Moskowitz et al (3,735,588). The above applied art teach various aspects of the claimed 
invention but do not teach the use of fins substantially parallel to the direction of the 
exhaust flow discharged from the gas turbine engine. Cook teaches using fins 61 
substantially parallel to the flow. Moskowitz et al teach using fins (Fig. 5) substantially 
parallel to the direction of the exhaust flow discharged from the gas turbine engine. It 
would have been obvious to one of ordinary skill in the art to employ fins, as taught by 
either Cook or Moskowitz et al, in order to increase the heat exchange efficiency. In an 
alternate interpretation by combining the fins with the heat exchange elements of the 
above applied prior art, the fins can be read on the plurality of heat exchange elements 
aligned substantially perpendicular to a direction of exhaust flow discharge from the gas 
turbine engine. 

Response to Arguments 

6. Applicants arguments filed 02/21/2006 have been fully considered but they are 
not persuasive. Applicant's arguments are directed to new initiations that have been 
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introduced by the concomitant filed amendment. These new limitations have been fully 
treated above and the arguments are not persuasive as the claims do not distinguish over 
the art of record. 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the 
advisory action. In no event, however, will the statutory period for reply expire later than 
SIX MONTHS from the mailing date of this final action. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Ted Kim whose telephone number is 571-272-4829. The 
Examiner can be reached on regular business hours before 5:00 pm, Monday to Thursday 
and every other Friday. 
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The fax numbers for the organization where this application is assigned are 
571-273-8300 for Regular faxes and 571-273-8300 for After Final faxes. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Timothy Thorpe, can be reached at 571-272-4444. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist of Technology Center 3700, whose telephone 
number is 703-308-0861. General inquiries can also be directed to the Patents Assistance 
Center whose telephone number is 800-786-9199. Furthermore, a variety of online 
resources are available at http://www.uspto.gov/main/patents.htm 




Ted Kim 

Primary Examiner 
March 28, 2006 
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